Metabolism of vesnarinone by activated neutrophils: implications for vesnarinone-induced agranulocytosis.
Vesnarinone is an important new drug that significantly decreases mortality rates in severe congestive heart failure; however, its use is associated with a relatively high incidence (approximately 1%) of agranulocytosis. The authors studied its metabolism by activated neutrophils, the target for this toxicity, and evidence pointed to a pathway that involved a reactive iminium ion. Hydrolysis of the iminium ion led to a reactive quinone imine. The same pathway was observed with a combination of myeloperoxidase/hydrogen peroxide/chloride, the major oxidizing system of neutrophils, or hypochlorous acid, which is generated by this system. Activation of the neutrophils could be achieved by phorbol ester or by influenza vaccine and there is evidence to suggest that the administration of influenza vaccine during vesnarinone therapy may increase the risk of agranulocytosis. Incubation of radiolabeled vesnarinone with activated neutrophils led to covalent binding of almost 5% of the drug to the cells. Both the iminium ion and quinone imine generated by hypochlorous acid could be trapped with glutathione. It was proposed that these reactive metabolites, generated by neutrophils or neutrophil precursors in the bone marrow, may be responsible for the vesnarinone-induced agranulocytosis. Factors such as infection or vaccination that activate neutrophils may increase the risk of agranulocytosis.